FAST PRIORITY DETERMINATION 
CIRCUIT WITH ROTATING PRIORITY 

Duane Wiens et al. 
10004753-1 

1/6 



REPLACEMENT 
SHEET 



FIG. 1 



ADDRESS 




DATA 



BUS UNIT 



FIG. 2 



WAYS 







0 


1 


2 


3 




0000000000000001 










INDICES 


000000000000001 0 

1111111111111111 











201 



FAST PRIORITY DETERMINATION 
CIRCUIT WITH ROTATING PRIORITY 

Duane Wiens et al. 
10004753-1 

2/6 



REPLACEMENT 
SHEET 



FIG. 3 



ADDRESS 



Z 



108 



TAG PIPELINE 







128, 


^128 ! 



Tag RAM 



COH 




BUFFER 




2A 





BUS RETURN 
BUFFER 

8A | 32D 



64 



ADDRESS 



PROCESSOR AND 
PRIMARY CACHE 



ADDRESS 

\ 



L 



DATA 



300 

/ 



101 



T 

I 

ReadQ 

8A I 2D 
i 



T 
I 

CohQ 
I 

2A I 2D 



301 



302 



"i — 
i 

EvictQ 
I 

4A I 4D 



102 



WriteQ 
8A I 2D 



ADDRESS 



DATA 



7 




ADDRESS 

I 

BUS UNIT 



DATA 128 



X 



7 



64 



DATA 



FIG. 4 



400 



READ Q 




COH Q 


EVICT Q 


WRITE Q 




8- 




2- 




4- 




8- 






7- 




1- 




3- 




7- 






6- 






2- 




6- 






5- 






1- 




5- 






4- 








4- 






3-(3,0)T 3 ^ 


-403 




3- 






2-(11,2)T 2 _ 


-402 




2- 






l-dO.DT^ 


-401 




1- 















FIG. 5 



FAST PRIORITY DETERMINATION 
CIRCUIT WITH ROTATING PRIORITY 

Duane Wiens et al. 
10004753-1 

3/6 



REPLACEMENT 
SHEET 



500 



READ Q 


COH Q 


EVICT Q 


WRITE Q 




8- 




2-(7,2)T 4 




4- 




8- 






7- 




1-(5,1)T 2 / 




3- 




7- 






6- 


i \ 


2- 




6- 






5- 


501 503 


1- 




5- 






4- 






4- 






3-(3,0)T 5 






3- 






2-(11,2)T 3 






2- 






1-00,1)1^ 


-502 




1- 













FIG. 6 



READ Q 


COH Q 


EVICT Q 


WRITE Q 




8- 




2- 




4- 




8- 






7- 




1- 




3- 




7- 






6- 




2- 




6- 






5- 




1-(13,0)T 2 




5- 






4- 






4- 






3- 






3-(8,0)T 5 






2-(11,2)T 6 






2-(7,2)T 4 






1-(10,1)T-, 






1-(5,1)T 3 













FIG. 7 A 



READ Q 


COH Q 


EVICT Q 


WRITE Q 




8- 




2- 




4- 




8- 






7- 




1- 




3- 




7- 






6- 




2- 




6- 






5-(15,0)T 8 




1- 




5- 






4-(11,2)T 7 






4- 






3-(9,0)T 6 






3-(10,0)T 5 






2-(7,1)T 4 






2-(9,0)T 3 






1-(5,0)T-, 






1-(6,1)T 2 













FAST PRIORITY DETERMINATION 
CIRCUIT WITH ROTATING PRIORITY 

Duane Wiensetal. REPLACEMENT 
10004753-1 SHEET 

4/6 



FIG. 7B 



READ Q 


COH Q 


EVICT Q 


WRITE Q 




8- 




2- 




4- 




8- 






7- 




1- 




3- 




7- 






6- 




2- 




6- 






5-(10,0)T 5 _ 


-703 


1- 




5- 






4-(12,1)T 4 






4- 






3-(10,0)T 3 _ 


-702 




3- 






2-(11,1)T 2 






2- 






1-(9,0)T 1 




701 ^ 


-1-(10,0)T 6 













FIG. 7C 



READ Q 




COH Q 


EVICT Q 


WRITE Q 




8-(13,0)T 8 




2- 




4- 




8- 






7-(12,0)T 7 




1- 




3- 




7- 






6-(11,0)T 6 






2- 




6- 






5-(10,0)T 5 _ 


-707 


1- 




5- 






4-EMPTY 








4- 






3-00,0)^. 


-706 




3- 






2-(15,0)T 10 








2- 






1-(14,0)T 9 _ 


-704 


705^ 


-1-(10,0)T 2 















900 x 

902- 

903- 
904- 



FIG. 9 


901 

— J- 




ORIGINAL MATCH BITS 


0001 


0100 


COUNTER VALUE= 3 






-RIGHT SHIFTED BITS 


1000 


0010 


-CLEAR MASK 


0111 


1111 


-APPLIED MASK 


1000 


0000 


REVERSE SHIFT 


0000 


0100 



ft 



FAST PRIORITY DETERMINATION 
CIRCUIT WITH ROTATING PRIORITY 

Duane Wiens et al. 
10004753-1 



REPLACEMENT 
SHEET 



5/6 



CM 
CD- 
CO 



O 
LU 

cc 



CO 

g Q O 

lu <C CD 
n lu ^ 

§ cc oo 

LU CO UJ 

a. lu t 

LU CC DC 

Q ZD 5 

CO 



oo 



CO 



>- 
Q t: 
lu cc 

Q — T— 
7?L CC CO 
< °- 
=C >- 
CQ 



5 O 
CO o ^ 

cc o g 

LL LU ^ 

^ 2 

O LU LU 
\ t CL 
UJ CC LU 



col 

SI 



Q COl 
CC CD 

O co| 



o 
I— 
o 



o 

Q 



1^- 
CD 
CO 



CD 
CD 

oo| 



Q LO 
CC CD 
O CO 



sis 
Sag ^ 

1 1 I CO 



CC I — LU 
CC O Q_ 

S > g 



CO 



o 
o 

LU 

CO 



o 
o 



o 



CO 
CD 
CO 



CC 
LU 

Q 
CC 

o 



>- <c 



S oo 
be 



CD 

co| 



o 

Q 



CD I 

oo| 



^ s ^ 

i z o 

^ ^ CD 

UJ LU ^ 

Q_ LU LU 

LU > 1— 

Q P DC 

LU > 

CQ ^ 



LO 
CO 



9 >: 



a 

Q 



Q CO 
CC CD 
O CO 



CD 



CXI I 
CO 



o 

Q 



CO 



CO 



oo ^ o 

DC ° Z 

^ O LU 

LL- UJ Q 

— Q LU w 

cc <: o_ 

§ S LU 

nr Q 



CO 

o 
I— 
o 
<c 



CO 
CO 

I LU 

CD CC 
— Q 



<c g <c 
' a 



o 

Q 



T 



CD 
CO 



CD 
CD 
CO 



O 
CD 



CD 

LU 
Q_ 



CO 
CC 



CD- 
I- 
CD 



1001 



1002 



FAST PRIORITY DETERMINATION 
CIRCUIT WITH ROTATING PRIORITY 

Duane Wiens et al. 
10004753-1 



REPLACEMENT 
SHEET 



6/6 



FIG. 10 



o 

CM[0] 



RS[0] 
0 




RS[4] 



FIG. 11 



900^ 

11 01 
1102- 

1103 
1 104- 
1105- 



ORIGINAL MATCH BITS 


0001 


0100 






COUNTER VALUE=3 










-DUPLICATE MATCH BITS 


0001 


0100 


0001 


0100 


-COUNTER MASK 


0000 


1111 


1111 


0000 


-MASKED MATCH BITS 


0000 


0100 


0001 


0000 


-CLEAR MASK 


0000 


0011 


1111 


xxxx 


-APPLIED MASK 


0000 


0100 


0000 


0000 


ANSWER 


0000 


0100 







1100 



FIG. 12 

i4owr 



ORIGINAL 
MATCH BITS 

I 



DUPLICATE MATCH BITS 



1402- 



GENERATE COUNTER MASK 



COUNTER VALUE 



1403- 

1404- 
1405- 

1 406- 



GENERATE MASKED MATCH BITS 



GENERATE CLEAR MASK 



GENERATE APPLIED MASK 



"OR" SECTIONS OF APPLIED 
MASK TOGETHER FOR ANSWER 



